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Supplementary Notes on Sea-Surface Temperature 
Anomalies and Model-Generated 
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ABSTRACT-In seasonal computations, the Mintz- 
Arakawa two-level model is found to be sensitive to a 
minor alteration in the computational program. Effects of 
the program change on monthly mean sea level pressure 
fields are small in the first month but large in the second 
and third months, although the meteorological histories 
generated by both the original and modified programs are 
equally credible. 

The inherited effects of a’transient (1-mo) sea-surface 
temperature (SST) anomaly on the computed monthly 
mean sea level pressure fields over a period of a season are 

I 

about as large in absolute magnitude as those generated in 
the model by a persistent (seasonal) SST anomaly. 

The effects of a transient SST anomaly in the North 
Pacific Ocean on monthly and seasonal temperature and 
precipitation in the eastern United States may be large 
enough to produce a change of one or two class intervals in 
these predicted weather elements. The model-generated 
precipitation in the equatorial region is also found to be 
sensitive to the sea-surface temperature field in the North 
Pacific. 

1. INTRODUCTION 

In  earlier reports (Spar 1972, 1973a, 3973b), we have 
described some results of numerical experiments with the 
two-level Mintz-Arakawa global general circulation model 
(Gates et al. 1971) in which a certain persistent positive 
anomaly pattern was superimposed on the sea-surface 
temperature (SST) field for a period of 3 mo. This note 
describes some further calculations that were carried out 
as part of the same experimental program but have not 
been previously reported. Like the experiments already 
described, these new computations were also designed to 
estimate the influence of SST anomalies on the behavior of 
the atmosphere over periods of time from 1 mo to a’season, 
and to provide some background for studies in long-range 
weather prediction. Although the new experiments were 
not entirely successful (for reasons which are discussed 
later), the results may nevertheless be of some interest. 

One basic question that arises regarding the response of 
the atmosphere to an SST anomaly concerns the duration 
or persistence, of the anomaly field. I n  the previously 
reported experiments, an SST anomaly pattern in the 
extra-tropical Pacific Ocean was held fixed for 3 mo. The 
3-mo model history corresponding to this so-ca1led“anom- 
aly run” was then compared with a 3-mo “control run,” 
identical in every respect except for the absence of the 
SST anomaly pattern. I n  the new computations, the 
Northern Hemisphere winter experiment (one of the three 
original experiments conducted) was repeated with the 
same initial state, and with the same positive SST anomaly 

(maximum, 6OC) located in the same region of the North 
Pacific Ocean (centered on latitude 32”N, longitude 
160”w). This time, however, the warm oceanic pool was * 

allowed to persist for only 1 mo of the anomaly run, after 
which time the control SST field, represented by the 
climatological mean annual SST pattern, was restored. 
How would the atmosphere respond to only 1 mo. of 
anomalous thermal forcing compared with a season of the 
same SST anomaly? It was our intention to compare the 
two sets of meteorological histories to  answer this question. 
Unfortunately, this proved impossible because of an unan- 
ticipated minor change in the computational program a t  
GISS3 between the two experiments. The program 
change 4, which was in tended only as an optimization 
device, resulted in the separation of what should have 
been two identical model histories after about 2 weeks, a 
result very similar to that exhibited in various predict- 
ability experiments. Thus, the two sets of SST anomaly 
experiments were not comparable, and the question above 
could not be answered directly. Although the program 
modification eliminated the possibility of comparing a 
transient 1-mo anornay’ with a persistent seasonal 
anomaly, it inadvertently provided an opportunity to  
examine the effect of a computational perturbation on ex- 
tended time integrations with the model. I n  the first part 
of this note, the solutions generated by the modified pro- 
gram, hereafter referred to as the “fast” program, are 
compared with the corresponding solutions computed with 
the original program. Furthermore] in the course of the 
1-mo anomaly experiment with the fast program, certain 

1 The research reported in this Paper was supported by the National Aemnautics and 
Space Administration, Qoddard Space Flight Center, under Orant NOR 33-016-174. 

University of New York, N.Y. 
2 Now at the Department of Earth and Planetary Sciences, The City College, City 

, 

~ 

8 The Ooddard Institute for Space Studies (QISS) is located in New York City. 
4 The prcgram change intrcduced was only a faster algorithm for computing the func- 

tion pr, where p i s  pressure and K ( = R / c ~ )  is the Poisson constant. The twc, dgorithms 
give identical results up to four to six digits over the range of p from 50 to 1050 mb. 
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FIGURE 1.-Monthly mean sea level pressure field for days 1-30 
of the Northern Hemisphere winter control run for (A) the 
original program and (B) the fast program. The isobar interval is 
5 mb. 

new calculations were performed. These are presented in 
the latter part of this paper. 

2. EFFECTS OF THE PROGRAM CHANGE 

A comparison of the control histories generated by the 
original and fast programs should reveal the effects of the 
program change over the total 3-mo period. A similar 
comparison of the corresponding original and fast anomaly 
runs is valid only for the first month, after which time the 
differences are due to both the program change and the 
differences between the SST fields. Hence, for the first 30 
days, we may use either the control or anomaly histories 
to determine the effect of the program change. However, 
beyond 30 days, only the control runs can be employed 
for this purpose. 

In both the anomaly and control runs, there is virtually 
no detectable difference between the daily global sea-level 
pressure fields generated by the original and fast programs 
for the first 12 days. Up to day 9, the maximum difference 
at  any gridpoint is less than 2 mb. On day 12, the maxi- 
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FIGURE 2.-Same as figure 1 for days 31-60. 

mum difference exceeds 5 mb; in general, however, the 
differences are much smaller, and the pressure patterns 
are almost identical. However, on day 14, significant 
differences between the synoptic patterns begin to appear, 
with absolute differences of sea-level pressure in excess of 
8 mb. These differences continue to increase, especially in 
the Northern Hemisphere; by the end of the month, the 
differences between any two corresponding daily control 
(or daily anomaly) maps, computed respectively with the 
original and fast programs, are at  least as large as the 
differences between an anomaly map and its corresponding 
control map. The cumulative effect of the computational 
differences between the original and fast programs on the 
daily sea-level pressure fields is similar to that found in 
predictability experiments starting from two initial states 
that differ from each other by only some small random 
error distribution (e.g., National Academy of Sciences 
1966). After about 2-3 weeks, the two solutions diverge, 
becoming effectively as uncorrelated as any two randomly 
selected fields. 

Despite the limit on predictability of daily patterns 
indicated above, time averaging may be expected to reduce 
the differences between the solutions computed by the 
two programs. This is illustrated in figure 1, which shows 



the 30 day mean sea level pressure fields for the f ist  30 
days of the control history as generated by the original and 
fast programs, respectively. Although some quantitative 
differences between the monthly mean pressures can be 
seen, notably in the North Atlantic Ocean, the two pat- 
terns are virtually identical for the first month. After the 
first month, however, even 30-day averaging fails to 
smooth out the differences between the two control his- 
tories. As shown in figure 2, the mean sea level pressure 
maps for the second month (days 31-60) of the control 
history, as computed with the original and fast program, 
respectively, are quite different both in quantitative detail 
and in major pattern features. Except for the subtropical 
high-pressure cells in the Southern Hemisphere, every 
major pressure system has been altered by the program 
change. Thus, the depth of the North Pacific cyclone is 
changed, the depth of ‘the North Atlantic cyclone is 
changed, and the position of the center is shifted as well 
the Asiatic anticyclone is shifted, and the pressure pattern 
in the South Pacific is completely altered. 

In  the third month, represented in figure 3 by the mean 
of days 61-90, pressure difference between the original and 
fast programs are apparent in the subtropical latitudes of 
the Southern Hemisphere as well as in the Tropics. How- 
ever, the most striking effect of the program change is 
seen in the North Atlantic where the fast program has 
generated a deep cyclone that is not in evidence in the 
original solution. This sensitivity of the model to a rela- 
tively minor program alteration is indicative of the diffi- 
culty of forecasting even the time-averaged monthly and 
seasonal pressure patterns with a dynamical model. Al- 
though both sets of solutions for the second and third 
months appear realistic and are equally credible, they 
obviously connot both represent correct predictions. The 
combined effect of uncertainty in the initial state to 
gether with the “computational uncertainty” noted here 
places a severe limit a t  the present time on both the appli- 
cation of dynamical models to monthly and seasonal fore- 
casting and the credibility of the results of anomaly 
experiments. 

3. QUALITATIVE COMPARISON OF THE 
RESPONSES TO TRANSIENT AND PERSISTENT 
SST ANOMALIES 

Although the program change referred to previously 
made it impossible to compare in quantitative detail the 
results of the two experiments (ie., the transient l-mo 
anomaly versus the persistent seasonal anomaly), it  is 
nevertheless possible to extract some qualitative informa- 
tion from the computations. For example, one can de- 
termine whether the anomaly minus control pressure differ- 
ences 2 mo after the SST anomaly was removed indicate 
a larger or smaller carry-over effect than that resulting 
from the persistent warm pool. 

The transient and persistent SST anomaly experiments 
are compared in figures 4, 5, and 6 for the first, second, and 
third months, respectively. Each figure shows the differ- 
ence between the 30-day mean sea level pressure fields 
for the anomaly run and the corresponding control run. 

FIGURE 3.-Same as figure 1 for days 61-90. 

Figures 4A, 5A, and 6A represent the case of the persistent 
SST anomaly for each 30-day period and were computed 
with the original program; figures 4B, 5B, and 6B repre- 
sent the case of the transient (first month only) SST 
anomaly for each period and were computed with the fast 
program. 

In figure 4, representing the first month, the two anomaly 
minus control pressure difference fields should be identical, 
if the computational program had not been altered. The 
two difference fields are indeed similar, with differences 
close to zero over most of the earth in both experiments. 
One major effect of the North Pacific SST anomaly, which 
appears in both figure 4A and 4B, is a negative difference 
in excess of 10 mb on the West Coast of North America. 
On the other hand, an equally large negative presseur 
effect o$er‘Labrador in the original computation (fig. 4A) 
is not found in the fast computation (fig. 4B) although 
qualitatively the patterns are similw on the two maps. 

The anomaly minus control pressure differences in the 
second month (fig. 5) are, as might be expected, quite dif- 
ferent for the two experiments. I n  view of the effect of the 
program change noted previously, a detailed comparison of 
the two fields would be of little value. It is worth noting, 
however, that the magnitzrde of the residual pressure effect 
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FIGURE 4.-Anomaly minus control sea level pressure differences 
for first month (days 1-30) of northern winter experiment for (A) 
the persistent SST anomaly and original program and (B) the 
transient SST anomaly and fast program. 

left after removal of the transient warm pool, as represented 
b) figure 5B, is no smaller in the Northern Hemisphere than 
that associated with the persistent warm pool, as shown in 
figure 5A. I n  the Southern Hemisphere, on the other hand, 
the magnitude of the response is weaker in the former case 
than in the latter. The range of mean sea level pressure 
differences over the globe in the second month is from -25 
to +12 mb for the transient SST anomaly compared with 
-20 to +25 mb for the persistent anomaly. 

From a visual comparison of the two maps in figure 6, 
it is apparent that the major effects of the persistent 
anomalous thermal forcing, shown in figure 6A, are not 
reflected in the map (fig. 6B) representing the residual 
effect of the transient warm pool in the third month. The 
two major effects in the former case are the positive 
pressure difference in Greenland and the general meridional 
gradient of pressure differences in high latitudes of the 
Southern Hemisphere, neither of which appears in figure 
6B. Thus, a t  first glance, the residual effect of the transient 
SST anomaly appears to diminish with time. However, 
the range of pressurz differences over the globe in the 
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FIGURE 5.-Same as figure 4 for the second month (days 31-60). 

third month is from -15 to +15 mb for the transient 
case compared with -15 to +20 mb for the persistent 
case. Thus, the magnitude of the effect is again almost as 
large in the transient case, although the pattern of effects 
appears to be better organized on a large scale in the case 
of the persistent warm pool. 

Another indication of the effect of the transient SST 
anomaly, as compared with the persistent anomaly, is 
illustrated in figure 7, which shows the meridional profiles 
of the anomaly minus control differences between the 
zonally averaged 600-mb heights on day 90, the h a 1  day of 
each run for the two experiments. The solid curve repre- 
sents the case of the persistent SST anomaly and was com- 
puted with the original program, while the dashed curve 
represents the case of the transient SST anomaly, which 
was computed with the fast program. Clearly, the magni- 
tude of the effect is the same in both cases, although the 
distributions are different. In both the persistent and 
transient anomaly cases, there are large interdiurnal 
variations of the meridional difference profiles, SO that 
the curves shown in figure 7 are in no sense “typical”. 
(For example, the large effect in the equatorial region 
indicated by the dashed curve appeared only in the last 

. 



FIQURE 6.-Same as figure 4 for the third month (days 61-90). 
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few days of the run with the transient anomaly.) However, 
the two curves are representative in the sense that they 
do indicate the relative magnitudes of the effects of 
transient and persistent SST anomalies. 

The preceding results suggest that the magnitude of 
long-term (e.g., seasonal) effects of SST anomalies may be 
just as great for a transient (e.g., 1-mo) anomaly as for a 
persistent one, even though the form of the atmospheric 
response may be quite different. I n  the transient anomaly 
experiment, only the new initial conditions at  the begin- 
ning of the second month are different for the anomaly 
run than for the control run. Any anomaly minus control 
pressure differences generated in this experiment after 
the first month are thus inherited effects of the anomalous 
thermal forcing that occurred in the first month. Although 
in time the atmosphere may “forget” its initial conditions 
and the inherited effect may decay, the rate of decay is 
apparently slow enough for such effects to  be found a t  
least 2 mo after the SST anomaly has been turned off. 
This apparent sensitivity of the model global atmosphere 
to  local transient oceanic anomalies iudicates that the 
problem of extended and long-range prediction will 
probably not be solved until an interactive ocean-atmos- 
phere model is successfully developed. 
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FIGURE 7.-Meridional profiles of anomaly minus control 600-mb 
height differences on day 90 for northern winter SST anomaly 
experiments. The solid curve represents the persistent anomaly 
and original program; the dashed curve represents the transient 
anomaly and fast program. 

In  view of the model’s sensitivity to the computational 
perturbation just noted, as well as other evidence of its 
extreme sensitivity to random perturbations in the initial 
state, one may question whether any conclusions at  all 
can be drawn regarding the effects of persistent SST 
anomalies in the real atmosphere from the model experi- 
ments. Certainly, the noise level of the numerical experi- 
ments is now much too high for any signal generated by 
the SST anomalies to be clearly detected. At this point 
(and until some way can be found to reduce the noise 
level of the experiments), one can only argue that the 
solutions generated represent possible atmospheric 
responses and do give some indication of t,he possible 
magnitudes of the effects of the SST anomalies studied. 

4. EFFECT OF A TRANSIENT SST ANOMALY 
ON TEMPERATURE AND PRECIPITATION 

In the course of the experiment with the transient SST 
anomaly, a number of global and regional diagnostic 
quantities were calculated. Among these were the daily 
average surface temperature and average daily precipi- 
tation over the eastern region of North America, as well 
as daily and seasonal averages of zonal and global precipi- 
tation. A comparison of the anomaly and control results 
in terms of these “weather” parameters is presented in 

d W. L. Gates of The Rand Corporation has recently reported (in a Symposium on Cli- 
matic Change held at  the Scripps Institution of Oceanography in La Jolla, Calif. on 
Ncv. 15-17, 1972) the results of numerical experiments, which clearly show that random 
perturbations of the initial state in the model lead to the generation of large amplitude 
“noise” in the 3C-day mean pressure fields. 
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TABLE 1.-Computed monthly and seasonal mean temperatures, T 
(“C), and total precipitation, R (em), averaged over the eastern 
region for the anomaly, A, and control, C, runs. Di8erences ( A - 0  
are also shown. 

Month no. 1 2 3 Season 
-~ ~ 

Run T ( O C )  R(cm) T R T R T R 

A $6.1 7.15 $8.3 10.18 $5.0 7.03 - 3.6.5 24.36 
C +4.6 8.34 +5.1 16.92 $6.7 11.36 $5.5 36.62 
A-C $1.5 -1.19 4-3.2 -6.74 -1.7 -4.33 +l.O -12.26 

this section to indicate the possible climatic influence of 
the oceanic anomaly. (As we did not compute these same 
quantities for the persistent anomaly experiment, i t  is 
not possible to compare the relative magnitudes of the 
effects of the two types of SST anomalies.) 

The eastern region is represented in the experiment 
by 30 gridpoints in the area bounded by latitudes 30” and 
50’N and longitudes 70” and 90”W. A regional daily aver- 
age is computed as the mean of 360 2-hr gridpoint 
values, and u, regional monthly average as the mean of 30 
daily averages. The effect of the transient SST anomaly 
in the North Pacific Ocean on the computed eastern 
regional weather for the 3-mo winter season is indicated 
in table 1, in which are shown the regional average 
monthly and seasonal temperatures (“C) and total precipi- 
tation (cm) for the anomaly and control runs. 

In view of the computational uncertainty noted earlier, 
no special significance should be attached to the numerical 
results in table 1. However, the magnitudes are interest- 
ing. Effects of the order of lo-3’C in monthly and seasonal 
mean temperatures are indicated in the table by the 
differences, A-C. Over the eastern region of the United 
States in winter, the class limits used in monthly weather 
predictions by the National Weather Service (Namias 
1953) to separate the monthly mean femperature class 
“normal” from “above” and “below” normal span a 
range of only about 2’-3”F, or less than 2°C. The depar- 
ture-from-normal class limits, which define the tempera- 
ture prediction classes “much above” and “much below” 
normal, are approximately &3’-6”F or only about 
&2’-3”C. Thus, one effect of a transient SST anomaly in 
the North Pacific Ocean could possibly be to alter the 
monthly mean temperatures over the eastern United 
States by as much as two class intervals, if the model 
computations are credible. 

For the purposes of monthly precipitation forecasting 
in winter in the eastern United States, the class limits 
used to separate “moderate” precipitation from “heavy” 
and “light”, respectively, span a range of approximately. 
2 in. or less (Le., no more than about 5 cm). As can be 
seen in table 1, effects of this magnitude can apparently 
be produced by a transient SST anomaly in the North 
Pacific Ocean, if the model computations are to be 
believed. Indeed, in the present experiment, the SST 
anomaly appears to have caused a consistent deficit of 
precipitstion amounting to 12 cm (almost 5 in.) for the 

8 See also the Auerape Monthlu Weather Outlook issued twice a month by the National 
Weather Service, Silver Spring, Md. 
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season over the eastern region. Thus, i t  appears that the 
influence of even a transient North Pacific SST anomaly 
on regional weather, over periods of a t  least months and 
seasons, may be significant in the sense that monthly 
(as well as seasonal) temperatures and precipitation can 
possibly be altered by as much as one or two class intervals. 
From the viewpoint of monthly and seasonal weather 
prediction, this is clearly a matter of some practical 
importance. 

The version of the two-level Mintz-Arakawa model 
used for this experiment overpredicts global precipita- 
tion. This is primarily the result of an overprediction 
in the Tropics resulting from the parameterization of 
convection, which leads to an excess in- the convective 
component of the precipitation. The global average 
precipitation for the 90-day period is 4.6 mm/day for 
the control run and 4.4 mm/day for the anomaly run, 
indicating an apparent reduction of less than 5 percent 
in the global precipitation due to the SST anomaly. The 
zonal average precipitation for the season in both runs 
shows a maximum at latitude 6OS, with 24.6 mm/day 
in the control run and 22.9 mm/day in the anomaly run, 
indicating a modest decrease (about 7 percent). A t  latitude 
2”S, however, the anomaly run yields 9.2 mm/day 
compared with 19.0 mm/day for the control, a decline 
of about 50 percent. In view of the low level of credibility 
of the tropical precipitation values, no attempt has been 
made to trace the mechanism in the model that produced 
this startling remote effect of the North Pacific SST 
anomaly. Nevertheless, the computations again indicate 
the sensitivity of the model to relatively modest changes 
in sea-surface temperatures. 

5. CONCLUSIONS 

The experiments in seasonal weather computation 
with the global two-level Mintz-Arakawa model have 
shown that the model is sensitive both to the numerical 
differences associated with different computational 
algorithms and to the physical influence, as represented 
in the model, of the sea-surface temperatures. With a 
time step of 6 min, more than 2X104 steps are required 
to march out a 90-day forecast. The cumulative effect 
of the differences between alternative computational 
procedures over this’many time steps results in a decor- 
relation of the alternative solutions, all other things 
being equal. Nor is the situation helped appreciably by 
time averaging. Monthly mean maps for the second and 
third months after the start of the computations are also 
decorrelated. 

The sensitivity of the model to computational pro- 
cedures raises serious questions regarding the credibility 
of the seasonal calculations. The SST anomaly experiments 
indicate that both persistent and transient sea-tem- 
perature variations of reasonable magnitude are capable 
of generating marked differences in surface and upper 
level pressure patterns, as well as significant long-term 
weather effects at remote places. There is, as yet, no 
reason to doubt that this behavior of the model may 
indeed reflect a similar sensitivity of the real atmosphere 



to the temperature of the sea surface. However, the 
computational sensitivity does suggest that the partic- 
ular manner in which the model responds to an SST 
anomaly is probably not a credible reflection of nature. 
At this time, one can conclude only that the interaction 
between the atmosphere and the ocean introduces a 
significant element of indeterminacy in monthly and 
seasonal weather prediction. 

ACKNOWLEDGMENTS 

The computations reported here were performed at, the NASA 
Goddard Institute for Space Studies (GISS) through the courtesy 
of Robert Jastrow, Director, and under the general supervision of 
Milton Ha!em. John Liu, Computer Sciences Corporation, was 
responsible for the programming and calculations on the GISS 
360/95 computer. A. Arakawa and Y. Mintz of the University of 
California, Los Angeles, generously provided the program for the 
Mintz-Arakawa model. 

REFERENCES 

Gates, W. L., Batten, E. S., Kahle, A. B., and Nelson, A. B., “A 
Documentation of the Mintz-Arakawa Two-Level Atmospheric 

General Circulation Model,” Report R-877-ARPA, The RAND 
Corporation, Santa Monica, Calif., Dec. 1971, 408 pp. 

Namias, Jerome, “ Thirty-Day Forecasting: A Review of a Ten- 
Year Experiment,” Meteorological Monographs, Vol. 2, No. 6, 
July 1953, American Meteorological Society, Boston, Mass., 83 pp. 

National Academy of Sciences, “The Feasibility of a Global Ob- 
servation and Analysis Experiment,” Report of the Panel on 
International Meteorological Cooperation lo the Committee on 
Atmospheric Sciences, Publication No. 1290, National Academy 
of Sciences-National Research Council, Washington, D.C., 
Mar. 1966, 172 pp. 

Spar, Jerome, “Effects of Surface Anomalies on Certain Model- 
Generated Meteorological Histories,’’ Report GSL-TR-72-2, 
NASA Grant NGR 33-016-174, New York University, Geo- 
physical Sciences Laboratory, Bronx, N.Y., Apr. 1972, 58 pp. 

Spar, Jerome, “Some Effects of Surface Anomalies in a Global 
General Circulation Model,” Monthly Weather Review, Vol. 101, 
No. 2, Feb. 1973, pp, 91-100. 

Spar, Jerome, “ Transequatorial Effects of Sea Surface Temperature 
Anomalies in a Global General Circulation Model,” Monthly 
Weather Review, Vol. 101, No. 7, July 1973, pp. 554-563. 

[Received January $9, 1973; revised August I ,  19731 

October 1973 / Spar 773 



U D C  551.515.8:551.S76.1(084.1) (265.2)“1!473.04.04” 

PICTURE OF THE MONTH 
Frontal Rope in the North Pacific 
JOHN E. SHAUGHNESSY and THOMAS C. WANN-Weather Support Unii, Headquarters, 
1st  Weather Wing (MAC), Hickarn Air Force Base, Hawaii 

A line of clouds or “frontal rope” is often, but not 
invariably, seen on high-resolution weather satellite data 
coincident with the leading edge of cold frontal systems 

traversing the central Pacific. Cloud tops along these 
lines, which are believed to be associated with convective 
rainshowers, have not been observed to exceed 12,000- 

FIGURE 1.-Visual range DAPP data. 
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FIGURE 2.-Infrared range DAPP data. 

15,000 ft during 2 yr of scrutiny. We are not aware of any 
cases of severe weather associated with these lines. 

A late-season frontal system passed through the 
Hawaiian Islands on Apr. 4, 1973. The central Low in 
the system was centered at  32ON, 15low, with the front 
extending from 35ON, 15loW, to just south of the island 
of Hawaii. The leading edge of this system, as shown 
by the visual range DAPP' data in figure 1, contains a 

1 DAPP is the Air Force's Data Acquisition and Processing Program, which provides 
simultaneous, high quality, real-time read Cut of visual and infrared scan-line data 
from meteorological sensors aboard a satellite at a nGminal 450-n.mi. (satellite) orbit- 
ing altitude. Cloud elements of %- and 2-n.mi. scales, respectively, may he resolved in 
the visual and infrared photographs presented. These data were acqnired by the DAPP 
site located at  Hickam Air Force Base, Hawaii, at approximately 2230 GMT on Apr. 4, 
1973. 

frontal rope extending from 25ON, 145OW, to 18"N, 
154"W. No severe weather or thunderstorms were ob- 
served in the islands as the front passed. Figure 2 is a 
corresponding presentation of infrared data in which 
cloud top temperatures are represented on a 16-shade 
gray scale, spread over a 100°C range. Lighter shades 
represent colder and, therefore, higher cloud tops. It is 
readily apparent that the frontal rope is totally within an 
area of relatively low clouds. Cloud tops along and in the 
vicinity of the frontal rope were estimated to have 
maximum heights of not more than 11,000 f t ,  with most 
tops below 9,000 ft. A detailed study revealed that the 
cloud tops were below the trade-wind inversion, at  about 
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4,000 f t ,  along southern portions of the line. 
The only significant weather thus far observed with a 

frontal rope has been moderate to heavy rain. Based on 
these observations, one is lead to conclude that cumu- 
lonimbus activity is rarely, if ever, associated with a 

frontal rope in the central Pacific. If convective clouds 
of the scale noted were associated with significant cumu- 
lonimbus activity, it is likely that a cirrus shield would 
completely obscure the line on the satellite data, thus 
precluding identification as a frontal rope. 

~ 

Urgent Notice To Authors And Subscribers 
The National Oceanic and Atmospheric Adminis- 

tration announces that the Monthly Weather Review 
will become a publication of the American Meteor- 
ological Society beginning with Volume 102, No. 1,  
January 1974. During 101 years of publication by 
NOAA and its predecessors, the Monthly Weather 
Review has served as a medium for meteorological 
information originating both within and outside the 
Federal Government; in recent years, as a research 
journal, its contributors have been a representative 
cross section of the entire meteorological community, 
both national and international; now more than half 
of the authors have non-NOAA affiliations. Under 
these circumstances, NOAA has concluded that the 
public interest would be better served by a Monthly 
Weather Review under non-government sponsorship. 

The American Meteorological Society, as a major 
scientific society and publisher of several important 
journals serving atmospheric and hydrospheric 
scientists throughout the world, is uniquely qualified 
to continue publication of the Monthly Weather 
Review. Under the editorship of Chester W. Newton, 
the Monthly Weather Review will continue its basic 
emphases on the meteorological topics of weather 
observation, analysis and forecasting, and instru- 
mentation. For further information the reader is 
referred to the August 1973 issue of the Bulletin of the 
American Meteorological Society. 

INFORMATION FOR AUTHORS 
The American Meteorological Society announces 

t,hat henceforth manuscripts (Articles and Notes or 

Correspond.ence) for the Monthly Weather Review 
should be submitted to Dr. Chester W. Newton, 
Editor, Monthly Weather Review, National Center 
for Atmospheric Research, P.O. Box 1470, Boulder, 
(3010. 80302 (phone: 303494-5151). Authors may 
be members or nonmembers of the society, and of 
any nationality, but only manuscripts in the English 
language can be accepted. Reference should be made 
to current issues of the Journal of the Atmospheric 
Sciences, Journal of Applied Meteorology, or Journal 
of Physical Oceanography for guidance in the prepa- 
ration of papers. Authors' institutions will be re- 
quested to pay a publication page charge in con- 
formance with the current rate for all society 
journals. 

INFORMATION FOR SUBSCRIBERS 

The December 1973 Monthly Weather Review will 
be the last issue available from the Superintendent 
of Documents; he will make an adjustment on any 
present subscription that extends beyond that issue. 
Subscription orders beginn.ing with the January 1974 
issue should be submitted to the American Meteoro- 
logical Society, 45 Beacon 'Street, Boston, Mass. 
02108. The society announces that the Monthly 
Weather Review will be available on a calendar year 
subscription-only basis at  an annual rate of $60 
($20 to AMS members). The single issue price will 
be $6 ($3 to AMS members). 
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